Expression and purification of high sulfur and high glycine-tyrosine keratin-associated proteins (KAPs) for biochemical and biophysical characterization.
Keratin-associated proteins (KAPs) were identified 70 years ago in wool follicles. KAPs are encoded by several multi-gene families and are classified into three different groups: ultra-high sulfur (UHS), high sulfur (HS) and high glycine-tyrosine (HGT). KAPs are the major constituent of the matrix between the hair keratin intermediate filaments (IFs), and stabilise hair structure by extensive disulfide bonding. However, detailed molecular structural information is lacking for KAPs and for KAP interactions with IFs. As a preliminary step towards their biophysical and structural characterization, we have expressed and purified a HS KAP (KAP11.1) and a HGT KAP (KAP6.1). The expression and purification of KAPs is challenging because they are cysteine-rich proteins with unusual amino acid compositions, they tend to be insoluble in isolation and are prone to forming aggregates in solution. Here we describe the high yield production of pure, soluble KAPs in a chaotrope- and detergent-free buffer. This method has the potential to be used for the overproduction of other KAPs and similar cysteine-rich proteins with high isoelectric points.